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ABSTRACT

4871026063: Petrochemical Technology Program
Tanaporn Tanupabrungsun: Mixed Matrix Membranes for Gas
Separation : Plasticization Study on Cellulose Acetate and Zeolite
Incorporated Cellulose Acetate MMMs.
Thesis Advisors: Assoc. Prof. Thirasak Rirksomboon and Dr. Santi
Kulprathipanja 85 pp.

Keywords: Plasticization suppression, Mixed matrix membrane, Zeolite,
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One of the most attractive technologies for gas separation, such as CO»/CHy
and C3Hg/C;3H;g separation, is membrane separation, due to its low capital cost and
low energy consumption. However, a significant limitation of this technology,
involving CO, separation, is plasticization. Plasticization in a glassy i)olymer
membrane can occur by CO, acting as a plasticizer. The polymer matrix swells upon
sorption of CO,, accelerating the permeation of all gases. As a result, the polymer
membrane loses its selectivity. The objectives of this work were to study the
performance of mixed matrix membranes (MMMs) for CO,/CHa and C3;He/C3Hg
separation and to investigate the plasticization on the membrane resulting from CO;
sorption. MMM s were fabricated by the solution-casting method. NaA, CaA, NaX,
NaY and silicalite individually used as a solid adsorbent were incorporated into
cellulose acetate (CA) MMMs. In addition, polyethylene glycol (PEG) used as a
liquid adsorbent was incorporated into the solid adsorbent for enhancing the MMM
performance. The results show that all types of the adsorbents studied had a positive
effect on plasticizing suppression. The incorporation of CaA, NaY and silicalite can
improve the C3H¢/C3Hj selectivity. Furthermore, all types of MMMs studied, except
for the silicalite-CA MMM, showed an enhancement of CO,/CH4 selectivity. The
maximum C3;H¢/C3Hg and CO,/CHy selectivity can increase to 2.9 and 3.6 times,

respectively.
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